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SILVER ANNIVERSARY OF PHOTOFLASH LAMPS 


E. J. Hile® 


l \ NEW ERA ID photography began on August 1, 193 


when General Electric introduced photoflash lamps in the 
United States The old cumbersome and sometimes 
langerous system of producing light for flash photog 
raphy employed flash powder ignited on metal trays 

j 


odor noisc, 


The use of flash powder involved smoke, 


langer of fire, and difficulty in controlling che 
' 


of light accurately 
The relativ 
flash lamps soon replaced the 


no fuss, and the 


amount 


ly safe, efficient and casily 


1 photo 
Ther 


adily 


operat 
earlicr method 
used bulbs were re 


{ the con 
| 


was no muss, 
lisposabl Flash bulbs so greatly increa 
venience of flash photography that they create 
new market both 1 amateur 
photographers 

1955 marks the 
photoflash 


a larg 
among professional an 
of the tn 
ounc(ry 


August |, 25th anniver 
troduction of the 
General Electric purchased the 
of the inventor of photoflash lamps, Johannes Ostermeier 
of Althegnenberg, Germany Ac Nela Park, G. E.'s 
Lamp Division headquarters, in Cleveland, specialists 
developed the lamps further These first 
bulbs, of the same size as today's 150-watt houschold 
lamps, contained oxygen gas and a loose filling of 
When the lamp was connected 
to a source of clectricity a small filament in the lamy 
heated This caused sparks to fly from a zu 
conium powder ‘‘primet 
ignite the foil The 
intensity and short duration 

The desirability of a glass-enclosed flash lamp for 
photography was pointed out How 
ever, no such lamp was produced commercially, so far as 
is known, until 1930, when General Electric introduced 
the foil-filled lamp 

The sheets of foil were 
readily, and they burned with 
The light output could 
limits by the amount of foil inserted 
com 


lamp in 
American patente right 


phototlash 


rum 


pled thin aluminum foil 


hecame 
coating on the filament and 


result was a flash of light of high 


as carly as 1898 


so thin they could be ignited 
a short flash of high tn 
be controlled within 


an I th 


tensity 
reasonable 
luration of the 
thickness 

These 
open 
shutter is first opened, the 
shutter closed The light produced so pr 
the casual illumination existing that only a 


flash by various binations of foul 


called 


Camera 


lamps were used initially for what 1: 
photography, in which th 
light flashed, and then the 


lominat 


shutter 
j 


over tion 


ral El tr 
May 
pat 


ed De 


tal i 
tight tras 


ga mixt 
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PSA 


occurring during the short 


! cak of the flash illumination 


would show on the finished picture 

Shortly after 1930 flash lamps also began to be used in 
ynchronization with camera shutters for the taking of 
acuon shots of such activities as sports events The 

of the shutter was necessary whenever the duration of 
the flash produced by the lamp itself was not short 
enough to stop the action or whenever the camera was 
hand-held By shutter could 


be opened for the requisite short time during the peak of 


using a synchronizer, che 
the lamp's tllumination 

Because the peak produced by the leaf foil lamp was 
with the camera 
to de 


yuite short, accurate synchronization 


hutter was required Thus it became desirable 
lop a longer-burning lamp, which would allow greater 
for errors of synchronization. In 1938 General 
flashbulb line by introducing a 
lamp filled with aluminum wire, and having a flash of 
long duration Also introduced was a lamp filled with 
heat-treated foil, thicker than sheets used earlier, having 


i flash of intermediate duration 


y 

leeway 

Electric broadened its 
] 


PHOTOFLASH 
LAMP PARTS 


N WIRE 


OLDER 


Fig. 1. Construction details of the No. 5 “Midget 
flash lamp. General Electric expects this most popular 
flash lamp today to be superseded by the super-midget 
M.-2 flash lamp within a few years time 


lemand for broad-peak lamps was greater than 


cumbersome and 


GI 


x pensive 


ould fill, largely hecaus ot the 
lrawing process required to produce the alu 
minum wire Accordingly, the soughe and 
found a new method by which to produce lamps having 
the lesired long-burning characteristx This new 
method involved the prod uc tion of shredded foul Much 
thicker sheet foul 
lamps was cut into thin eight-in 
everal hundred of which wer 

The number of strips depended on th 
Flufting of the she Ice { foul 
was effected by a jet of air 

filled with shredded foil were marketed in 
wire-filled types. Shredded foil 
atistactory substitute for the leaf 
lamps of intermediate and 


1942 leaf foil was dis 


company 


than was used in the 
h-long strips or ribbons 
sucked into each lamp by 
amount 


aluminum foil 


vacuum 
of light desired 
the bull 
The lamy 
1y4 replacing th 
also was found to be a 
foil used in General Eleceri 
short flash Hence by 


within 


luration 


104 





Fig. 2. Sizes of flash lamps in most general use today 
From lett to right are the M2 “peanut” bulb, the PH /8, 
the PH/SM “Speed Midget” lamp, the PHS “Synchro 
Press” lamp in its clear envelope, the PH /5B blue lac 
quered version of the PH/5, the PH/6 Focal Plane type 
Syachro-Press” lamp, the PH/6B blue lamp, and the 
PH 11 in both its clear and blue dyed forms 


mtinued th 


operating Nara I f 
the d 


width ‘ ! 


amy . 
1 to market by 


kn 


hang 
foul chi 


tammy 


ult mana 

shred 

| hoto 
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im” atent ! I ! 


number of 


per our lor ment of 


flash lamy lo 


nf 


The Midget Flashbulb 


mall z 
yurpm ! 
O'riginal 


tograpl ' 


high ly rhe 


oth amat 
and 


ct this 


tC impr 
making 


ted by using fi 


Thi improvement 


iment 


mus filam an i 


tive to filament heat 


important 


through th 


po Hn pros ment 
facturing skil But it al le desirable bh 


photographic ilm manufacturers were able to mak 
, , 


csigen af 


>was Ma 


cing 


Varying 


Table I 


PATE* 


| Alchough s 
large as a peanut, it produ cs as 
fast 
bulb with film existing in 19¥ 


and safest’ flashbulb yet ma cly as 
xcellent a photograph 
film as did ch 
The | 
pins threads 
1 straight into the socket, and needs no posi 
quipment 


ompa { 


original flash 
is of the 


resule with modern 


ast 


minia 


ture type, bue without either 


It is push 


or row 


tioning or turning. Photographi manu 


facturers have introduced a number of amera 


flash units designed especially for use with M2 lamp 
Alchough the uny bull 
t amera user, it 


intended largely for th 


n welcomed by 


was 


amateur ilso has bee 


advan 


ox 


! amateurs 


professionals for use with thet 
cameras. It ts expect 
the most popular of all flashbulbs, passing ev 


yminant No 


soon to becom 


focusing ty yx 
n the now 


» in us 


Fig. 3. Interior view of Bellevue, Ohio flash lamp 
manufacturing plant of General Electric Company 
Lamp fabricating machines are shown on both sides of a 
conveyor belt that is bringing finished lamps to an in 
spector for spot checks from each box 
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Table Il 


HIPMENTS IN THE | 
/ 54 


Impact of Flashbulbs 


tric introduced the first photoflash 


August | 
two billion flashbulbs have been produced in this 
Production has reached che of halt a billion lamps a 
year, about 24 per nt of all lectri 
Flash lamps produced 11 year 
SO OK Le. 


{ States on 1930, more than 


ountry 
rat 
lamps of all typ 


haveat valuc 
to ™ America 

19 millior 

1 Stat 


Flash photography ts believe 
Approximately 
owned in the Unie 


taking, and virtually all 


growing hobby 


million camera 
for flash pictur 
mad if 


now pecing 


ized shutter 
It is estimat 


taken are with 


juipped with intern: 


PAVELLE PREPARES 
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Fig. 4. Quality control in flash lamp manufacture at 
General Electric requires inspections after virtually each 
stage in manufacture. Here a factory worker checks the 
manner in which bases have been fastened to the bulbs 


futur In the near fucure 
h the 700,000,000 


the immediat 


production ts expect 


istic goal tor 


flashbull {corca 
rate annually 

In 1938 the annual production of flashlamps, used then 
ind other professionals 
1942 the 


uch an 


photographer 


mainiy Dy pres 


million units hy amateurs were 
flash-photography fiel 1 to xtent that pro 
! flashbulbs soared to 42,000,000 
During World War II, G. I back it 
lamps for the amateur market ting 
press photographers and other pro 
low of 19 


was only nine 


in the 
1 1] 
uction of annually 
cul woduction ot 


fire all its bulbs co 


the arm servi 


users Production dropped to a 


1943, and didn't re 


fessional! 
million in gain pre-war levels unt! 
194¢ 

Millions of box 
candid with and 
camera clubs were formed. Only 75 
bulbs were produced in 1947, bue by 1949 ch 
1§2 million Irying desperately to keep uy 
th lemand, flashbulb manufacturers produce 
1951 and in 1953 che soared to 
Ihe rising trend of flash lamp prod uc tion 
two 

ro come out of the 
flash 


cssion 


began to take hundred 
without flash 


user 
shot 


camicra 


of millions of 
Thou 


millions 


ands of 


figure was 
with ! 
million in number 


289 
478 million 
in the United 
One of the most intriguing prospect 
flashbull leveloy ment is th 
h fires a half 


manncr as 


States 1s shown in Table 


miniature automatk 


whi lozen or so bulbs in suc 


in much the sam a revolver fires its bullets 
This trend toward repeating flash is likely 
by manufacturers of 


amctfa 


to be a con 


tinuing development photoflash 


july men 


EXHIBITION PRINTS 
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r the serv 
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ww off 
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INTELLIGENCE IN PERSPECTIVE 


R. W. Richman” 


I. rue worip of technological a 


! with the more or less permanent 


certain data or 


tivity almost 
yor I oncecrine 
ation of 
term 


to Photostatt copies or microfilms of printed 


resect 


information in its exact 
form The record 


wten refer 


permanent | hotogray hi 


information. But cameras have many other intelligenc 


of which have only recently into use 
of the proced 


sures afr 
It rs the purpose here 


uM many ome 


although most basically quit 
imple 
arity with the 
fulme An example \ 
onstruction projects, finds it inconvenient personally to 
spot information frequently, be 
from his ofh Also he 


rows 


to inspire a greater familt 


amera record and appreciation of its use 


ontractor, planning variou 


on-the ause oft 


time and distan 


onptain 
wants to 
to run 
r takes 
photo 


| 


avoid th expense of a number of 


/ 


nvincer 


Ata In tead, one 
| 


levels and cut-and-fill engine 


A cri of caretully locum nt and po tian / 


gray hs, and then determines much of the data more re: 


ily, in the office, during rainy days or during th progr 


of other construction which normally would interfer 


with on-the-spot survey 
The photographic perspective view produc a 


ource ot tar greater amounts of interesting 


Each 
viewer | ives a certain impression from a photograph, 
but doubrl fails to note other effect 
I he prin ipal reason for this ts the observers 


amera 8 a 


information than the average person realiz 


in the same photo 
graph 
expericn The ineells 
flat and lacking 


with pi rl or salon 


lifferen in background and 


gence photograph (Figure one) may m 


in contrast ompar i prints 


fig. |. Korean tapestry The photographic inter 
preter must decide if it is timber or troops, revetments or 
rice helds, haystacks, huts, or hidden guns 


10OG 


[here are two important reasons for this First, of 


ourse, 1s the fact that intelligence photography 1s often 
taken under rather adverse ex posure 
times while under enemy fire. Second, the intelligence 
photographic print is purposely developed rather flat, 
in order not to ‘burn out’ the highlights nor to darken 
and obscure details in the shadows 

There are many kinds of photographic records and 
types of subject matter The range of photographs ex 
tends from news photography, through acrial photog 


conditions, some 


raphy, and into specially set and staged photography, 


finish of a rac 
ticles in a laboratory cloud-chamber 


such as the , or the record of atomic par 


The types of photographs mentioned 
from almost purely qualitative subjects to rather precise 
In Naval Photographic Intell 
middle in sub 
two and three) covered by the term 
intelligence This includes both the 
that ts, the various human activi 
and Natural Geography, (which 
includes terrain, drainage, condition of landing beaches, 
ct 
Successful photograph springs from 
knowing what to look for, and what to sec There ts a 
great difference between looking at pictures, and study 
ing photographs. Inspection of intelligence photog 
raphy involves a definite search for items of specific im 
also there exists the need for sharp focus, and 


thus far range 


quantitative records 


gence work, interest lies in the range; 


jects (Figures 
geographi 
Culcural Geography, 


tics and structure s, 


int rpre tation 


portance 
extreme resolution since the photographs are scanned for 
t¢ tails 
Nor is the study of military photography like viewing 
pictorial exhibits; it is more serious business. Examun 
Figure four. It ts a quiet, picturesque old German town, 
it almost seems to invite a leisurely sightsecing stroll 
Bue if one to stroll into the picture he 
such sights as the rows of military tank obstacles on the 
far bank of the river. If this were recent photography, 
it would be inspected very carefully, to locate and tabu 
late all evidence of military and strategic civilian activity 
thus confirming and adding to the existing intelligence 
records and map overlays of this area 

The photographs shown tn Figures five and six contain 
various objects of common familiarity, by 
which the experienced a interpreter is able 
first to recognize and identify the subjects, then decide 
what activity ts occurring, and finally to determine what 
ommercial enterprise, 


were would see 


means of 


use it serves, whether recreation 
military activity, ec 

[he foregoing examples show something of the .ac 
tivity of interpreting “ome go aly but to produce full 


intelligence reports, identification is not enough The 


*U S. Nava 


eg Saturn 


Phot graphs Interpr tation ¢ ter, ( S. Naval R 

Washington 25, D. ¢ Presented at the PSA National 
in Chicago, Ulinows, 6 October 1954. RB ed 28 March 
mark of che Photostat ¢ I 
{ photograph: 


rporati kK 


copying materials and equipn 
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Fig. 4 This quiet German town is not so peaceful to 
the military interpreter as it might appear to the un 
initiated 


Fig.3. Geography of amphibious area. Assault route 
to airstrip is here dictated by reefs, vegetation, beach 
conditions and domination of cliffs 


photograph: facts relate toa specific int n ol observing with his own es, becau « could look at 


tive or subject-area, and mu orrclated witl only a part of the scene at a time, and physically in 


vious hile for that part ular are; Int llig { | iro apalt ‘ serving very low or fast activitics 


the ph ar ls these things admirably, and che 


followed by recognition of meaningful rel iships mh ral 1 later 1 F phenomena to the 
j 


herween these data; and final communication ¢ scr atever motion pi \ or stationary 
! ler & ubject matter 


meaning in ar pore Thus the industrial activities at he may wish in of 
11 ,an in f this were not enoug ameras will do more 


an observation of pertinent facts in 


amounts of production may be tabulat 
gence file of the potential military effective ach T ec photography from one pin 


ity or area, whether in capacity repal a-f ig pou sit the of the camera lens 


vessels, or to produce finish stecl, « rical ) thus a precis ‘ lirecuuon, and 


or what-have-you limenstons question, for re 
; 


Intelligence reports always includ nts of nspection and reche final marvel is that 


1 from different 
, ther il { thr limen 


t 


apacities, volumes, distances as W P lat: with two photographs 


much of which could not have been o f Dy [ ) nera wal 


ait rege 


Fig. 2. Oblique aerial photograph of an Italian valley. Olive groves, acqueduct or railway bridge may provide the photo 


4 


graphic interpreter with strategic information 
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Fig. 5. Close-set playing fields near houseboats and 


a gas plant suggest a busy, expanding city 
irta an ‘ and 
Thu tin po ition of a 
pinpoimne 1! on ama the 
foreign particle in the | 


our 


of mov mountain 


top may th position ola 
1uman body determined for thi 


irgeor benefit; and the aiming point for a guided 
missile directed from tclevi 


That ther cxist 


oon) annecrs 


; 


h potential and actual tech 


know le riz 


many u 


nique of | hotogray hy i ommon among 


military research and intelligen personnel Ie 1 
that these technique 
tra | back to the analyses of one 


Taylor 


on lineat 


resting to not an almost al 


18th 
who published in 


man the 
ntury 


17iS a hensive treatise 
During the first 


smecr: \ iscd tor 


mathematician yh 
nip perspx tive 
homb tests at Bikini 
ord the position of ships the 


# the bomb at instant of de 


atom acrial 


! and he iohe 
| uch as the size of the 
! of the shock 


to a traction of one percent 


other dimensions 


olumn of water, the spec wave, ct 


with i uracy 
inversely 
from the 
heneath the ar 
H, or focal 
such a 
letermined the 


rock t 


Thi ile of an acrial photograph ts 
tional to the distance of the 
at th 


propor 
amera ground 
plumb pom, or nadir, directly 
ralt [his scale ts expr lasaratno otf 
neth divided by 


omy risa 


flying height From scale 


igure even an truc 


lying height of an aircraft or a 


nt ake n 


loset 


from which a 
phot i? aph ha 
Kecause they ar 


to th amera, tall of jects of 


as plateaus, are at a larger scal 


Fig. 6. Potential sea power is in the steel mill and 
shipy ard he re shown at ne arly full production 


108 


Fig. 7. From 20,000 feet, with a 40 centimeter lens, 
one mile records in a 43-inch space 


On a photograph, this effect may be noticed as a greater 
separation between the tops of two vertical objects as 
ompared with their bases. The effect also makes tall 
objects (Figure eight) appear to lean away from the nadit 
position. Elevated terrain points must also be displaced 
in this radial manner, therefore use of a ‘‘radial plot 
from two or more photographs will determine the truc 
locations of clevated points, all at one common scale 
Instead of converting these differences of the 
photograph to a constant-scale or map presentation, onc 
may take advantage of these perspective effects to deter 
mine heights of objects 


sé ale 


Any light ray passing from 


the top of a vertical object to a known position on level 


ground will produce a right triangle. From the photo 
graphic information one can reconstruct the height of 
this object triangle 


Fig. 8. Objects here appear to lean away from nadir 
area at the lower edge of figure; different distances 
from camera produce this perspective effect. 
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ra light ray ist y the sun 


vy shadows The length of 

lirect relation to the height of 

Furthermore, the length of the shadow ts 

beained directly from the photograph Having deter 

mined the height of any biect, an adjoining object 

with, for example a shadow half as long, wiil be half 
h h 


light ray from the camera lens to the top of a 


ect forms a right triangle at the ground 





Figure 9 Che base of this triangle ts project 1 co 


photograph by the light rays passing through ¢ and 4 


Fig. 11. Un-primed y-values are foreshortened; y 
are true dimensions at image scale; Y'- are true at scale 


oints represent the images of the top of the 
, 


; 


1 base (ground 


Dol n 
pon a of Isocenter 


i point 
photograph istan betwee! i 


tan berween the two images of the top (¢ and ¢ 

spectively) is measured. From this is subtracted the 
imilarly measured distance between bases (images 
f The difference ts the desired value The distance 
d in this case, ts re placed by just the x-component of d 
as measured parallel to the flight lin Since this paral 
lax component is always obtained from the difference of 
two measurements, it ts called the differential parallax 
with the mathematical symbol Ap The general formula 
for clevation by stereo-parallax 1s obtained by substicut 


ing this symbol 


Fig. 9. Proportional triangles provide object height 
if height of camera is known Qt lique | hotography may occur accidentally Often 
it is intentional, because it ts the most casily obtainable 
th lisplacement (d irchermor photography, § a more familiar view than the ‘bird 
ght ray representing the nad or plumb point 
through th centct ( phot erat h at P 
enter of the acrial photograph is available from 
eferen marks, or ‘‘fiducials”’ on 1 ges of th 
frame g. note trame of figure 12 thus 
reconstruct the proportions of two trian on 


! nd determin y| ignt 


vroun 


rt 


! from sc; analy 


optalil 
from altimete 
of more diff 
hotograph who 
image of the pr 
oit marked on the photograph as 
point P 
between the 
cl ametra sta 
oto-airba 
formula may 
1), of / 


path of th airy} lan How } lati hit 
again modihed for applicaty he general ca 
which the ol {t appears to of I vt the flighe li 
: ‘py , r Fig. 10. Objects in oblique views are variously dis 
rather than d tly eneath th . cw torted by perspective except at the “isocenter’ which is 


hotograpns af ld in a sterco position wh the d here found near the dark tank in the foreground 


| 
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Fig. 12. Vertical object displacement d, is measure(i 
asd parallel to the principal line 


eye or vertical view, and gives a side view under roofs, 
oft the sides 


Vantage 


of structures, and has numerous other ad 

If the photograph was taken from a high 
oblique angle, the horizon will appear in the view, which 
make readily available 
If the photograph 1s a low oblique view, the location of 
the photograph horizon may be determined by graphi 
or mathematical procedure 


orientation and direction more 


In oblique photography, the direction of the camera ts 
through P, (che center of che picture 

and perpendicular co the horizon 
principal 


indicated by a line 
or ‘principal pone 
This is called the 
lime Ie horizon at the point T, 
alled th Parallel ot jects 
streets, which are not however, parallel to the 


principa lirection line or 


intersects the truc 
principal vanishing point 
at h a» 
amera direction, would to an observer appear to vanish 
at some other vanishing point on the horizon at a specif 
angle say WO degrees| from the direction 
If the true [30°] angle is reconstructed over the imaged 
vanishing points on the photograph, then the vertex of 
will be at the origin of true directions. This 
origin point is called che , and ts 
defined as the center of tle displacement. If the rays 
from the maintain then the 
isacenter must be distant from the photograph horizon 
equal to the distance of the lens from the 


camera 
that angle 
imocenter I | eye 


isocentet true directions, 


by an amount 


PRINTER FOR COPY 


A Fiat Beo Contact Painter redesigned for photographic 


copying from books, bound volumes of magazines, and other 
records has been introduced by Hunter Photo Copyrst Inc, $95 
Syracuse, New York 


mech « le aram 


Hunter Sercet The printer has a floating 


lid whi h allows 4 | between lid and platen 
for the insertion of the material to be copied 


This 


hoard or heavy card stock chat cannot be 


quipment is also useful for copying originals on stuff 
handled on a rotary 
printer. Ie can also be used for reflex or print-through copying 
t originals such as letters and mvoices 


this Model HT-1 unit 


transtct 


from sing! sh 


Used with a s parat prem ssineg unit 


Makes copes in one minute with diffusion copying 


photograph horizon line. Therefore the tsocenter can 
also be located mathematically 

The isocenter has other properties 
line which ts equal to the scale of an equivalent vertical 
photograph, namely {/ H, as described in a previous sex 
tion. Also if the tsocenter falls within the accual frame 
of the photograph (as it will in wide-angle photographs 
then objects at that point will not be foreshortened 
For example, a circular tank will be a true circle, whereas 
a similar tank near the horizon, viewed from a flat angle, 
would appear as a flat ellipse See Figure ten 

For the above reasons, the isocenter used as a reference 
for all distances and directions measured from an oblique 
view, permits the accurate determination of any dimen 
sions. If, for desired items, their relative distances from 
the horizon are compared with the tsocenter distance 


Ic is on the scale 


Tl) then the dimensions may be obtained from simple 
mathematical proportions. Illustrations of formulas 
used for oblique photography are included in Figures 
cleven and twelve. Note that for height formulas, the 
photographic horizon (T) and the nadir point (N) must 
be mathematically known 

From the facts of perspective foreshortening, formulas 
can be de veloped to compute the distance to the photo 
graphic horizon. This may be useful in low oblique 
views, as a means of obtaining the ult and ultimately 
the isocenter. The simplest formula ts based on the 
photographic measurement of two equal halves of a dis 
tance or object. For example, a bridge of cight equal 
spans appears in a photograph and the photography 
measurement of cach set of four is used to determine tlt 

This formula can be used when neither map distances 
nor symmetrical objects are identifiable in the photo 
graph, if an adjoining oblique covers the same area 

The adjoining oblique ts used to identify bisected lines 
from which the horizon may be computed. Thus 
various means are available to analyze the ult of oblique 
photography, and therefore to determine quantitative 
intelligence from whatever coverage may be available 

Color ts a factor used metrically in intelligence also; 
items of manufacture are discovered by color difference, 
types ot vegetation and resulting indication of type ot 
soil and soil conditions, et From the panorama of 
photography, the intelligence officer reads histories, and 
lives and actions, and locations. These data, which are 
certain and beyond controversy, provide as nothing 
ever did before the full, related story of the facts 

This is intelligence in perspective 


ING FROM BOOKS 


materials such as Hunter's Heccokwik linc Ir can also be 
The lid has 


has beet 


used with the conventional wet process materials 


been made light in weight and the contact surface 
changed from a rubber pad, used on carlicr models, to an alu 
minum sheet supported by leaf springs which insures good 
contact 

The platen is a one-half inch glass plat Its front edge has 
been beveled at a downward angle of 45 degrecs allowing light 
to penetrate right up to the binding of the volume being copied 

The light source for the printer is a single 15-wact GE green 
with a plastic ultraviolet ray filter to absort 


fluorescent tubc 


very short light undesirable for reflex photocopying 
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SELENIUM REAGENTS FOR RESIDUAL SILVER IN PRINTS 
AND FILMS 


R.W 


ABSTR 


Solutions of selensum compounds may be 


for residual silver in prints and films and thew have the 


Henn and 


employed 


J. L. Crabtree" 


ACT 


solution, to test 


A diluted 


instead of the usual dilute sulfide 
advantage of better keeping propertic 


solugon of a conventional selenium toner 1s suitable for chis purpos 


| HE YELLOW STAIN frequently encountered in the bor 


lers and highlights of aged prints is due to the decom 
position of residual silver thiosulfate to silver sulfide. A 
visible stain can be produced by a very low concentration 
of silver salts, and it 1s important that the photographer 
be able to assure himself that these are absent in the 
freshly processed prints 

The simplest test for residual silver ts to immerse the 
print in a sulfide solution or to spot it with such a reagent 
This test has been used for over a century for ‘unfixed 
silver and as a check of the capacity of the print fixing 
bath,' but was extended by Crabrerec, * i and 
Muchler® as a specific test for residual silver in the print 
The Kodak ST-1 solution comprises a 2°) solution of 
sodium sulfide which ts diluted 1:9 immediately before 
use. The dilute solution was employed because more 
concentrated solutions frequently have sufficient color 
to stain even in the absence of silver, while dilution im 
mediately before use was required because it was realized 
that the keeping properties of dilute sulfide solutions are 
poor 

In adapting this reagent for use in a “‘testing kit, 
Henn and Crabtree suggested* using the undiluted re 
agent, since the quality of sodium sulfide is better today, 
and even a 2", solution is not highly colored. However, 
it has now been found chat such a solution ts sufficiently 
alkaline (caustic) to react with the baryta coating of 
certain glossy papers and produce a pink stain (“‘baryta 
stain’’), of sufficient density to invalidate the test. The 
photographer 1s then left with a rather poor choice; 
either having the chore of diluting the reagent immedi 
or of restricting its use to non-glossy 


ately before use 


papers 


Selenium Reagents 


The use of selenium reagents as an alternative test was 
then examined, since they offer stability advantages over 
sulfide. Successful testes were obtained with two varia 
tions: (1) potassium or sodium selenosulfate, and (2 
a compounded selenium toner containing sodium selenite 
and hypo. The selenosulfate reagent is prepared by 
dissolving elemental selenium in a hot solution of sodium 
or potassium sulfite. In a typical preparation, 10 grams 
of elemental selenium (black) were mixed with 100 
grams of potassium sulfite and a small amount of water to 


make a past Then a total volume of 250 cc. of hort 


Fa tman K rdak ( 
mmunication No. 1732 from che 


ed | Junc, 1955 


* Research Laborators 
York ( 
ror Reces 


ompany, Rochester 4, New 
Kodak Research Labora 
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125 F) water was added, and the mixture surred for § 
minutes. This was filtered with suction, leaving only 
about 0.05 gram of undissolved selenium on the filter 
paper This gives a solution of 4°) selenium content 
which was diluted 1:20 to produce the 0.2°) reagent 
Selenosulfates are analogues of hypo and have the for 
mulas Na»SeSO, or K»SeSQOs,,. 

Selenium toners are commercially 
example, the Kodak Rapid Selenium Toner has been 
rao aun r+ when used at dilutions of 1:9 or greater 

In order to clarify the relative suitability of the pos 
sible reagents, they were compared directly on a variety 
of prints, both fresh and following severe acration and 
incubation tests of the reagents. The incubation tests 
involved keeping in tightly closed bottles for 10 weeks at 
120 F, while, in the aeration tests, 100-ml. quantities of 
the solutions were exposed in open §00 - flasks for 
periods up to 19 days at abouc 75 I The hue and in 


available and, for 


tensity of the treated areas were compared with those of 
the printed steps of the Kodak ar Estimator, 


‘which 


forms a convenient guide. In making the comparison, 
the Hypo Estimator was placed over the print and the 
spotted areas were compared with the adjacent one by 
reflected light. This technique makes the comparison 
independent of the hue of the ape stock. In some cases 
samples of the prints were also subjected to incubation 
tests, so that the degree of stain which might be ulti 
mately expected on full decomposition was known 
The solutions examined inc Pted 


A 2), solution of sodium sulfide 

An 0.2°), solution of sodium sulfide 

A solution of potassium sclenosulfate containing 
2’) potassium sulfite and 0.2") selenium 


The Kodak Rapid Selenium Toner, diluted 1:9 


Comparative Properties 


1. Hwe. The hue produced by the sulfide was the 
coldest and grayest of the group, and was less brown, 
particularly at low intensitics, than the comparison 
patches of the Kodak Hypo Estimator The selenosul 
fate patches were mu h warmer, and were redder, 
particularly at high concentrations, than the test patches 
of the Hypo Estimator Probably the corre 
spondence to the test patches was obtained with the Rapid 
Selenium Toner 

2 Intensity The 
similar in intensity 
prints This 1s a 


closest 


hy the sulfice 
stain obtained 
level of 


produc c d 
to the 
rather 


spots 
reagents were 


with low 


incubated 
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oniy mall arcas af 

4 uncorrected fluo 

if ort lates closely 

with } involy The a ptabl stain 

Approximat y well w hu the lightest 
atch of th 

i mor inten stain 

r was much mor apparent sy 

The ine stain in an a 

1 print would » the No 

Hypo | 

tain produ 

ulfide in intensity af 

when i j “ formed by 

print However, th lev lof 

and ach 


peo Irs 


timatcw 
nium toner wa lose to 


| to that found 


i by th 
that of th imular 
moist incubation of 
fain scorn what slowly 
full intensity after about minutes or even 
ulthough the result correlat very 
with residual silver as estimated by the sulfid 
yim ion i) Table | 

Stability Both of th ulfid 
hortic during the incubation 


rabl ludg 


solution 
lescribed, 


| ubatt " 


; 


act with th 


reating con probably mostly silica 
fain lit odor and 1 act 
buc che 
cron had lost both its « rea 


hoth h ‘ Ca 


lhe stronger solution re 


! Pp ns! 


tively to show residual silv more dilute solu 
tivity The sel 
nium solution tivity and were fre 
from sludg 

4 leration f istan vt th filut ulfice 
lution to ; , greater than anticipated It 
wing the ninth day, wher 


Kodak D-72 (1:2 loses 


How 


till retau 
filut | 
activity ‘ of thi type of xpo ur 
1! completely lost a 
teenth day and 
weak in actior 
olutions was aff 
Propen ilhde solution was 
with with 
pink 


Similar 


particularly 
paper ‘ uch an intens 
validat t completely 


filue 


aryta produced with austic solu 
cons Th } tilut iti 
alkali ti <tr from thi 


m mpounds ar 


olution was sufficiently 


‘ft pore tims msity 


t to acid decomposition 


f ither Paper Servi Division 


tmat cluding the use of 
i water, dis 


in the al n oft 


Table Il 


SULFIDE AND SELENIUM REAGENTS 
ON VARIOUS PRINTS 


COMPARISON OF 


Kodabromide G. DW 


Kodabromide F, DW 
K odabromude SW 


Royal Bromide F, SW 
Kodabromide G, DW 
Opal G 

Velox F SW 


¢ Convenience From the stan {point of the photog 
the sulfide solution becomes inconvenient to usc 
and in any 


rapher, 
if ic must be diluted before making the test 
ase its compounding and odor are objec 
scoms unlikely chat the dilute sulfice 
kept in a frequently opened bottle for mor than about 
one month The selenosulfate solution its convenient 
both to use and to store but it ts not available commer 
The Kodak Rapid Selenium Toner has the ad 
vantages of being a stock item, ready for use, and stable 
These various properties ar summarized in Tables I 
and Il. Ie will be seen that the sulfide solution, al 
though most directly correlated with the anticipated 
satisfactory to us It is necessary 
diluted down 


tionable It 


solution can be 


tally 


tain is th least 
to mix a stock solution which 
within a few days of making the test, and even the stock 
solution will have a limited keeping ! it It is odorous 
an probably be re 


must be 


and may discolor and sludge, but 
filled by a druggist or possibly by a photographer 

The selenosulfate, although it gives the most intense 
leposit of the tests, is not readily available 

The Rapid Selenium Toner remains as the best of the 
is readily refilling of 
original mixing, gives a stain similar in hue to the test 
patch of the Kodak Hypo Estimator, is used directly 
and Ie is rather slower to react, and a full 
two minutes must be allowed before observing the in 


test solutions. It available for 


is stable 


tensity of the stain 
7 Silver in bilm Either a sodium sulfide solution 
or diluted Rapid Selenium Toner may be used to test 
film. The presence of a lieth 
residual silver 1s of less importance here than in prints, 
hecause the only effect of a slight stain in the 
is tO Cause an increase In printing timc, unless it 1s un 
even. However, if, following spotting by these re 
agents, the stain 1s equal to or in excess of the No. 2 step 
on the Hypo Estimator, the residual silver should | 
onsidered excessive, and the film first be im 


mersed for five minutes in a fresh fixing bath and then 


for residual silver in 


negativi 


« 


shi yuld 


washed 

8. Directions for Making Test. Dilute one part of 
Kodak Rapid Sclenium Toner with nine parts of water 
After the customary fixing and washing, place one droy 
on the emulsion side of a dry or squeegeed print R« 
careful blotting with a 
stain in 


after two minutes, by 
blotter or absorbent 


move it, 


clean whit paper Any 
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excess of a light tint, such as that of the lightest 


step on the Kodak Hypo Estimator, indicates excessive 


very 


silve r 
7 
Notes 


sensitivity can be increased slightly by allow 


] Th 
ing the area to dry after blotting 

2 The test fails where a very large excess of hypo ts 
present in the print 

3. Other selenium toners than that specified here may 
but should be checked before being 


prove satisfactory 


ised 
4. Excessive silver in prints may be avoided by (1 
» | 


keeping the fixing bath fresh, (2) using two successive 


fixing baths, and (3) using certain washing aids, pat 


ticularly Kodak Hypo Clearing Agent 
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LIDES AND OPAQUES FOR TELEVISION 


Willard Libby* 


I HE TELEVISION INDUSTRY relics heavily upon photog 


raphy for much of its program material Alchough 
motion-picture films constitute the source of 
photographic material 
reflection COpy arc 


greatest 


used, transparent slides arid 


Opaques used for station identifica 


tion, commercials, announcements, and titles, and are an 
important ingredient of live shows as well 
Many smaller 


politan regions or in 


of the new stations are in th metro 


suburban or even rural areas 
Local photographers may well be asked for assistanc 
and advice on utilization of photography in program 
ming, preparation of photographic materials, and even 
the manner in which photographic materials ar 


reproduced by the television camera 


properly 


General Practice 


time and 
1 lise of 
photog 


a station has been on the air for som 
preparing a 
guide the 


Otten 


has set up its own practice print 
requirements and 
rapher and the artist, as well as the client's advertising 
preparing the material [he practice set 
by on not likely to match the 
another. Where possible, the photographer should sug 
gest to new stations preparing to go on the air practices 
which, based on his own experience in the field and th 
information in this article, he feels are photographically 

1, economical, and practical. If he is dealing with 


sound, 
an¢ stablished Station, he must « onform to its procedure s 


specifications co 


agency, in 


Station 15s practice at 


although suggestions can he made 

Some stations use only Opaques, either in 
equipment or in larger 
Other 
Sall 


onjunction 


with suitable projection SIZCS 


stations 
other sta 


for direct pickup by a studio camera 


use transparent slides in various sizes 


* kastman K 


lak Pampl 
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tions may have equipment which handles both, but they 
may have a definite preference for one form over the other 
Most of the current pick-up equipment for color trans 
mission uses 2 by 2-inch slides. Some units handle 
opaques and larger slides 

As far as the original material ts concerned some estal 
lished stations prepare in their own art lepartments th 
art work of which the slides and opaques are reproduc 
At other stations, art work prepared by an ad 
vertising agency hired by the super 
vised as to layout proportions, size of lettering, and in 
several other respects. Close exercised 


over the original material so that quality and uniformity 


trons 
sponsor 1s closely 


control must he 


will be maintained 

The station may then turn all the art work over to an 
photographer for him to prepare the material 
On the other hand, the 
station may rely upon outside sources for all of the art 
work used, but prepare all of the photographic material 
which has th 


oust iT 
which ts subsequently televised 


within its own organization a procedure 


advantage that it places the control of the photographi 


quality within th lirect yup rvision of the station 


Televising Photographic Material 


clectroni cameras equipment 


aus¢ projection 
and proc lures in the field differ 
from their counterparts in the photographic field, a brief 
helpful The simplest means of 
tclevising a mount i on an easel or opy 

The print is suitably slluminated, and che Bes 
Slides can be 
arrangement 4 


television materially 
explanation may be 
print is to 
s_rcecn ie) 


television Camera scans it scanned with 
the camera by means of a 
slide is projected on to a translucent 
solid platform The tclevisior afmicra ! } to scan 
the other side of the screen This sid F hielded 


legrading th 


matt« box 
reen mounted on a 


to prevent ambient illumination from 


115 
































big. 1 Exact size template for American Standard 
2 2 inch slides used in television. The heavily shaded 
area is the margin of the picture background. Within 
this rectangle is a lightly shaded rectangle representing 
the transmitted or scanned area. The clear central area, 
with curved ends, is not part of the American Standard 
for Slides and Opaques for Television Film Camera 
chains but is a recommended “safe area” to allow for 
misaligament of transmitting and receiving equipment 


mag Wh j amera can | pared 
the arrangem r all programs which 
mak j rf | Ops Ih phot ygraphi 
jualicy of th ‘ ransparency, as seen on a 
monitor tube or ¢ in a home, ts not as high 
is that I quipment d ribed below 
ut thi qu mallier intial investment 


julpm trans 





Fig. 2. Exact size template for American Standard 
4 « 4 toch slides used in television Templates may 
he photographed on high-contrast film and enlarged to 
various size to use in layout of art work, For example 
art work may he pre pare d in 6 Sine h size, USINgE ‘ 
copy of the template in 6 8 inch size tO assist in 


laying it cpu 


lucent screen and picking up the aerial image with che 
television camera lens improves quality 

Established and well senlegel stations have a room, 
usually located just off the control room, where pro 
jectors for motion pictures, sh les, and Opaques are set up, 
together with a special television film camera or a special 
pick-up device called a ‘flying spot scanner This film 
studio and the live studio are connected by an inter 
ommunication system so that cues for the showing of 
slides or motion pictures can be heard by the personne! 
who operate this rather complex equipment. Several 
projectors, such as a special form of l6mm or 35mm 
motion-picture projector, a 2 by 2-inch slide projector, 
and a 3' 4 by 4- or 4 by 5-inch opaque projector may all 
he beamed into one camera by means of a multiplexing 
unit consisting of movable mirrors on a solid platform 
A second camera, with its multiplexer and projectors 
may He set up as a standby unit in case of equipment 
failure or to permit smooth transitions from one reel of 
film to another Flying spot’’ scanners are also re 
placing the 2 by 2-inch transparency projector and its 
associated television film camera particularly for color 


television transmission 


Uses of Projected Stills 


There are many ways in which slides and opaques can 
be integrated with a live program or actually become the 
program source itself. Although the photography 
characteristics in the stills may differ with the uses to 
which they are put, these differences are not enough to 
require sizable changes in the procedures by which they 


are prepared 

Sation Identification Slides or Opaqucs used for regu 
lar station-identification breaks usually consist of letter 
ing on a suitable back-ground 

Commercials Regular commercials consist of one pi 
ture or of several stills presented in sequence They 
arry the appropriate art work, photographs, and cap 
tion materials. For advertising commercials to be used 
only at the local level, che ph rt grapher may have to 
arrange for the preparation of the art work, as well as che 
production of suitable prints or transparencies. Origi 
nality on the part of the layout man, good legibility in the 
important areas of the frame, and a well-planned, logical 
sequence are all necessary if the commercial is to succeed 
in telling the story effectively 

Shared Identification. A somewhat specialized type of 
ommercial is frequently used in combination with the 
station-idenufication information The commercial o« 
cupies all but one corner of the frame, this corner being 
used for the station identification 

{nnouncements Announcement slides are used for 
informing the audtence of important changes in the pro 
gram, transmission trouble, and local news events, and 
for presenting other material outside of normal program 
ming or commercials. These announcement slides usu 
ally consist of lettering or perhaps line drawings upon a 
medium-tone, plain or textured background 

Titles Title slides are used at the start and end of 
many programs to introduce the show, to list the charac 
ters, to give the credits, to set the scene, and to wind up 
the presentation. Stull frames are used even when the 
program ts on motion-picture film, particularly when che 
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Fig. 3. Exact size template for 4 


5 inch television slide template 


The 4 * S inch 


size is most often used for opaque projection 


program ts a local on With live shows, titles are used 
to indicate passage of time, to allow for shifts from one 
set to the next, and to create a change in the tempo or a 
break in the program 
Proje ted Bac “er yunds 

motion-picture field to 
Although some use has been made of this pro 
there are many factors which 
photog 


have been used in the 


bac k grounds for 


Slides 
creat studio 
sccncs 
cedure in television studios, 
make the procedure quit 
rapher should consult the manufacturers of background 
to determine from them the re 


quirements which such slides must fulfill 


complicated The 


projection equipment 


Types of Slides and Opaques 


takes several forms 
and color 
copy in the form of 


material, such 


he televised 
both 
reflection 


Sall material to 


film transparencies, negative 


black-and-whit 


Pp mitive 
and 
photograph 
as display cards or prints, which can be mounted on an 
easel or attached to a flannel board and special types of 
turntables, and 


— or original art work 


displays, such as moving titles, drums, 
hooks 

[here are several television projectors or scanners in 
general usc Most of designed for black-and 
white transmission will accept 2 by 2-inch transparent 
slides directly or with an accessory attachment Trans 
parent 3' , by 4-inch slides can be used in some of the 
available equipment Reflection-copy opaques are han 
fled in the 4 by and in the 3' 4 by 4-1nch siz 
in different projector units. Serips of reflection copy can 


those 


s-inch siz 
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also be used in most projectors, cither directly or with 
an adapter Ticker-tape’’ attachments are also avail 
able for projecting running titles, usually on film 8mm 
wide, on any band selected horizontally across the frame 
Some units designed for color transmission will accept 
opaques, but most take 2 by 2 
Special displays made for studio use are picked up by 
maps, charts, 

materials 
hardboard, 


ine h color slice 5 


the studio television camera. Large 
posters, flannel boards, and similar display 
mounted on heavy cardboard, 
and the tclevision camera 1s moved up to 


Obviously, the dimensions for such 


are usually 

or plywood, 
cover the display 
displays vary greatly, and the only requirement that they 
should fulfill ts chat che important 
scanned area have the 4 to 3 proportion of the television 
frame 


dimensions of the 


Preparation of Flat Copy 


In the preparation of flat copy for subse quent scanning 
by a television camera, there are several problems which 
must be considered 
Photographs and other flat: op) prepared for 

made up to the dimensions for 

These 
of pickup om pe 

The drawings shown in Figures onc, two, and three 
conform to American Standard PH22.94-1954 published 
in the Journal of the Society of Motion Picture and Tel 
vision Engineers (May, 1954 Thes 
par 1 for che pur pos ot showing the three sets of areas 


Safe Area 
transmission must be 
heen sct dimensions ol 


ty yx 


which standards have 
viously depend upon the 


lrawings are pre 
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involved when 


flat copy, either transparent or opaque, 
i anned on a television system These arcas are (1 
the over-all size of the slide or opaque, (2) the image or 
picture-background area, and (3) the transmitted of 
anned area 4 fourth area, not a part of the standard, 
alled th safe area, 1s shown inside with curved ends 
Thickness must also be given for slides and opaques 
[he picture-background dimensions are those of the 
pening in the opaqu mask of matina transparent slid 
w of the slide-carricr opening in che Opaque projector 
lo avoid white borders and to prevent stray light from 
ntering the television film camera with cither an Opaqu 
w a mounted slide, the actual picture area should ex 
| slightly the picture back-ground dimensions 
The transmitted picture dimensions define the area 
py k | if and anm ! hy th picture tube As 1s th 
ase throughout the whole film chain from projector to 


hom 


iver, any misalignment or poor adjustment of 
the equipment will resule in loss of area 
The safe area consists of a rectangle with rounded ends 
maller than the anned or transmitted areca Because 
# the likelshood of home receivers not being properly 
adjusted and because of the differences in the shape of 
f iver masks, all of the essential information should 
included within the outside limits of these safe-arca 
limension These values have been determined on the 
isis Of a somewhat limited survey of home receivers 
As a result of this survey, it was found that to insure the 
important material appearing within the limits of the 
masks on viewers’ screens, the material should be kept 
within a rectangle having dimensions 20 per cent smaller 
than the dimensions of the transmitted area To be 
rtain that th sential information, like lettering 
harts, graphs, and important areas of pictures, are kept 
within the boundaries of thi safe area,’ the drawings 
hown in Figures one, two, and three may be copted of 
pro film and printed to the correct size on high 
mtrast film This clear film with black outlines can 
then be laid over the original art work and over the 
ground glass of the copy camera 
Tonal Range A television chain, even when it ts in per 
fect adjustment, ts capable of transmitting a brightness 
range of only around Weo ] The range of tones picked 
uponat iver is more likely to be no more than 20 to | 
hecau # possible misadjustment of the receiver control 
and of the general room-illumination level which affects 
the maximum black on the tube Kecause many avet 
ige subjects have a brighten range of 160 to l or even 
treater, it 1s apparent that for th subjects considerabl 
ompt ion of tone ts A sary in the Opaque or slid 
which ts made of them Of course, a subject having a 
onsiderable brightness range ts ither compress Lin ton 
or los rtain detail when photographed on film 
particularly if the negative ts printed On paper The 


maximum range of tones which can be obtained on a 
photographic paper with high gloss ts less than | to $0 
For a matte or semimatte | uper, the maximum range of 
tones 1s approximately | to 20 or 1 to 25 With trans 
parent positives, the range ts usually greater than that 
reproduced on any reflection material 

In the preparation of copy to be tclevised, it ts pret 
erable that the tonal range of th opy does not exceed 
the 20 to | range which the television chain can handk 

adily If the tonal range 1s exceeded, then the camera 
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Fig. 4. Lighting diagram for television still pictures. 


The key light is a 5000-watt Fresnel placed at an angle 
less than 45° from the camera axis aan at a higher eleva- 
tion. Fill lights are 2000-watt or 5000-watt Fresnel 
lamps. Lamp A is at eye level, Lamp B is below eye level. 
The top back light is a diffused 2000-watt or 5000-watt 
Fresnel. Background lights are diffused or not, de- 
pending on the effect desired, and are 750-watt or 1000- 
watt Fresnel lamps mounted on the top of the scene 
flats 


chain video operator must select and operate within 
certain limits of the available range The desired rang 
can be obtained by (1) controlling the lighting, (2 


controlling the subject reflectances, and (3) handling of 
the photographic materials 

Lighting. For a person or some single object, such as an 
appliance, low-contrast, portrait-type lighting will give 
the proper ratio. The fill light ts usually located at th 
camera and illuminates all by the camera 
The main or key light, at an angle to, and usually higher 
than, the camera, illuminates the highlights of principal! 
interest in the subject. The amount of illumination from 
these two sources 1s measured with a photoclectric ex 
posure meter equipped to read incident light. The total 
illumination reading is obtained by pointing the meter 
halfway between the key light and the camera The 
fill stlumination ts measured with the key light off, by 
pointing the meter at the camera. The 
these two values, that 1s, the Inghting contrast 
he ab ur2tol 

The illumination on the background ts usually pro 
vided other lighting units Th of light 
from units can be varied as desired, but usually 
it should not exceed the level on the principal subject 
from the fill light alone With subjects in which the 
of tones ts restricted, white-cnameled 
refrigerator, a dark-colored tclevision set, or a food dis 
play, the subject brightness ratio can be by 
increasing the contrast of the lighting to a value greater 
than2 tol 


arcas sccn 


ratio between 


should 


hy amount 


these 


range such as a 


iIncrcasc d 


A typical lighting arrangement ts shown tn 
Figure four 
For more complicated subjects, such as groups of peop! 
lara displays ot products, or room interiors, the simplk 
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45-degree lighting is not applicable. In its place, the 
type of lighting used for live television shows should be 
substituted. This consists of general over-all room illu 
mination from above and placed low around the edge of 
the scene. All important parts of the scene should re 
ceive approximately the same amount of light. Accent 
lighting is furnished for the principal parts of the scene 
by high-intensity spots used at angles of from 45 to 90 
degrees to the camera-subject axis. Angles greater than 
45 degrees are used to outline the principal subject and so 
provide a sense of depth and separation of planes. When 
color film is exposed, the lighting units should be of the 
type specified in the instruction sheets packed with the 
hilm 


Subject. With certain subject material, the brightness 
range can be reduced by changing the reflectance or elim 
inating specular reflections. Commercial photographers 
kill glare reflections of objects like white refrigerators by 
painting them with a starch solution. Ic is helpful to 
include in the picture an object lighter in tone than the 
principal subject so that the controls can be set for that 
object 


Photographic Processing. When the black-and-whit 
prints are processed according to the recommendations in 
the section '' Photographing the Art Work,” they appear 
somewhat gray and flat by conventional photographi 
standards. However, they retain important detail and, 
in some regions of the scale, gradation can be increased 


by suitable dodging 


Distribution of Tones in Black andWhite. Inablack-and 
white television film chain, there may be difficulcy with 
streaks when large areas which differ greatly in bright 
ness are side-by-side in the scene. Because of the chara 
teristics of the iconoscope tube particularly in 
of the older installations, streaks or smears may occur 
to the right of the light-dark boundary. There may also 
be an edge effect which looks like camera flare This 
latter effect is particularly noticeable in the dark 
areas in the lower and right-hand borders of the px 
No value can be stated which describes the 
It is in 


some 


ture area 
lensity at which this effect will take place 
fluenced somewhat by the size and location of light and 
lark areas within the picture frame and also by the effect 
introduced by the shading controls. If the density range 
is compressed to within the specified values, the likel: 
hood of encountering trouble from this cause ts reduced 
To insure maximum freedom from the edge-flare effect, 
having dark areas in the lower and right-hand 
regions of a frame when laying out art work and photo 


avoid 


graphs 

L’'se of Color. Color ts used frequently in preparing art 
work for both black-and-white and color 
because of its greater appeal to the client and the art 
director of the agency. Cartons, labels, and other ma 
terial may also be scanned directly without first being 
photographed Because, under the different light 
sources which are customarily used, the color sensitivity 
of the black-and-white pickup tubes can be corrected to 
match that of the human cye, no unusual problems arc 
However, the 


transmission 


encountered as a result of using color 


various paints, papers, and colors in common use should 


he checked on the television chain to determine how they 
reproduce If much flat copy in color ts prepared, it may 
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be desirable to select samples of all the colored material 
to be used and compare each sample over the black-and 
white television chain with a reference scale of grays 
The gray scale should have about nine steps ranging 
from white to black. Once these tests have been carried 
out, each piece of color material can be arranged in chart 
form or assigned a letter or number to show the step of 
the gray scale to which they most closely pollen staan, 
Naturally, any tests of this type must be made with 
the regular transmission filters over the lens of the T\ 
camera. Where at all possible, the filters used should be 
those recommended by the manufacturer of the pickup 
tube for converting the spectral sensitivity of the tube 
to that of the eve. There are times, however, when 
filters are not used over the camera lens because of their 
great absorption of the light falling on the sensitive 
surface of the tube. To prevent infrared radiation 
from adversely affecting the quality of the transmitted 


image, infrared absorbing filters are used. When 


filters are changed or removed, the relative brightnesses 
of the various samples will have to be redetermined 


When flat copy, a scene or a live subject ts photo 
graphed on color film for color television, consideration 
is needed in sclecting the colors Very dark colors, as 
might be used for draperies or colored paper used as 
backgrounds in artwork require extra illumination in 
order to prevent the received image from appearing black 
and without detail. If the color reproduction of a par 
ticular object or advertiser's product is important, actual 
tests should be carried out using the paints, pigments, 
and inks to determine how the colors will appear on the 
receiver. With existing color films, blues and greens 
tend to reproduce slightly darker than they appear and 
the overall contrast The reproduction of 
colors in a transparency by a color television system ts 
relatively accurate with the existing equipment. How 
ever the most commonly used objects, colors and ma 
terials should be photographed and viewed on a closed 
system before extensive use 1s made of the material 

Visibility Standard. The lettering for titles and lines 
placed on the art work should be much heavier or bolder 
than is normally used on flat copy intended for other pur 
poses. Asis the case with any advertising, the import 
of the message must be readily grasped by the viewer at 
almost a single glance. Bold letters will gain and hold 
attention when fine lines, which do not stand out, will 
not be read. In addition to the need for attention 
getting characteristics, the lines need to be heavy becaus« 
lines which are too light will not be resolved by the tele 
vision chain. Although a 450 
lines per frame is theoretically possible, the number of 
lines that can be resolved across the face of the receiving 

wactical operating seldom 
Thus, lettering which is too small and too 


increases 


resolution of up to 


tube, under conditions, 
exceed 300 
thin will be lost 
Lettering should be at least the height of the frame 

Smaller lettering will not usually be visible. Captions, 
one- or two-line titles and any other non-text material 
should have letters at least '/» of frame height. When 
the iconoscope is used for black-and-white pickup, the 
tone of the lettering background should be medium gray, 
preferably broken upwith a herringbone or texture pattern 
Black backgrounds will cause che 
Where the letters 


to minimize smeat 
undesirable halo or edge-flare effect 
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amount of horizontal smear 
j 


are larec, a reduction in the 
an be effected by 


toward the 


shading the letters so as to decrease the 
right A narrow black 


h letter serves the 


lensity bor ler 4 
right edge of ca 
pos This effect can be produced by using letters with a 
lefinite thickness such as che cramic letter 
meant for titles Thi illuminat 
fill-lighe ac che 


approximately 45° to the camera-to 


round th same pur 


plast or 5 
movi lettering 1s j 


with a amera and a spot located at 
opyboard axis so 
right side of the letters 

1 by th 


to the 


that a shadow ts cast on the 


Legibility in color transm: influence 
relatt brightness of the | 
| a k groun { 


the ors us { 


sion 1 
ttcring with respect 


and by the contrast in hue and saturation of 


For example, a tan or a brown might 


lark 


n ha kgroun | 


not be as legible as a blue on a tan or a red ona 


Tests with th 
nabl th 
ss of the prepar 


medium gree materials to 


! artist to cvaluat 


d material 


maclosed chain will: 


he use 
| 


legibility and effectivenc 


Photographing Flat Copy 


Stan lar ! | yiny | rin lure Ss are followe { The rca ler 


is therefore referred 


to other publications for more com 


information than is given here on opying cquit 


ment Kposur lighting, and handling the materials 


| 
When black 


from the negatives 


ysitives are mad 


/ qu pment 


ind-white | 
a4 by 


re sults 


by contact inch 
nal | | x i} nt 


ving inoun ire Pos ible if a 


cCamcra 15 


recomm and a considerabl 


opy stand ts mad To 


nter the coy horizontal and vertical lines are ruled on 


lens axis 
marked 


{ lines on the 


the copy board so that they intersect on the 


T hye mi 1 
Wh 


hoard, th 


omes of all four edges of th Opy ar 


marks are directly over the rul 


| 


nth 
oOpy ts ntered 
tvyx photogray hi flood 


hed 


of itluminating th 


lamps on er 
opy bench provide a very 


It 1s pret 
tlluminat 


Iwo refl tor 


or arms atta to th 


ory mecans oOpy 
lamps so that chey will 
handled 
will chen be n led for 
xcept for that required by 
luced in the effective lk 
listan or hellow 
alled 
Color 
hilms balanced for artificial light 
45mm 
upplementary lens and mounted in a vertical set-up, if 


» locate th 


venly the largest copy to be No change in 


Kposur copy of various 
lifferences in the 
1s aperture by the 


as it is frequently 


SiZCs, 
hange pr 
lens-to-hlm 
x tension 
can be made 


lid y 2-inch on transparency 


An ordinary camera can be used, focused by a 


the copy ts uniform in siz Single lens reflex cameras or 
| g 

which provide ground glass focusing are more 

particularly wherever 


wlapters 
onvemient to use for this purpose 
the copy limensions 
Exposing the bilm 


film 


varies in 
For copying the art work, brilliance 
roll film (35mm com 
2 slides are obtained di 
by using Kodak 


gradation sheet and are fre 


mended Positive, 2 by inch 


often with some saving of 


45mm Film in che 


rectly time, 


Direct Positive camera 
yhoto 


clectric exposure meter for copying should be followed 


The manufacturer's instructions for using a 


urcfully in determining lens and shutter settings To 
these the change in the effective aperture produced by 
the short lens-to-copy distances should he applied unless 
the lens was focused by the use of supple mentary lenses 
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The negative films should be processed in accordance 
with the manufacturer's instructions to yield a relatively 
portrait-quality'’ negative. The Direct 
Positive Film should be processed in solutions made from 
the Kodak Direct Positive Developing Outhit 

Making Black-and-White Opaques W here 
wints should be made by contact. If the negatives have 

cen made by outlining on the ground glass of the copy 
camera the area to be covered and by including only that 
then no further cropping of the 1m 


low-contrast, 


possible, 


arca on the ne ative, 
age size is needed 

Opaques are usually made on a white or cream-white, 
smooth, double-weight paper Whenever possible, an 
unferrotyped, glossy paper should be used because of the 
increased brilliance in highlight arcas obtained on the 
However the hoice of the sheen or 
gloss of the photographic paper 1s governed by the type 
of television projection equipment the 
opaque slide can be bound up with a sheet of light card 
board on the back and a piece of thin glass, like Lantern 
Slide face, the print will buckle 
under the extreme heat of the projection lamps. If a 
paper buckles, specular re 
flections from the surface of the paper will cause glare 
certain areas of the televised image There 
if the slide carriers of the equipment cannot accept 
an opaque which has been mounted so as to prevent _ 
ling, a matte paper must be used 


receiver surtace 


usc ! [ nless 


Cover Glass, on the 


glossy or lustre-surfaced 
spots in 
fore, 


If the range of densities in the negative yiclds a bright 
ness range in the opaque in excess of 20 or 25 to 1, then 
the effective density range of the negative must be com 
pressed as it is printed. In order to do this retouching 
dye (neo-coccine) can be applied to areas of the negative 
where the exposure on the paper must be reduced 
Selected areas of the negative can be made to print lighter 
or darker than normal by suitable dodging techniques 

Prints for use in an Opaque projector should be kept 
light in order to gain as much illumination as possible 
on the face of the 1conoscope tube However, great care 
must be exercised in order to maintain highlight grada 
tion through the selection of the proper grade of paper 
and by suitable dodging, sesticuaels in the shadow 
regions. In making prints to be televised with an image 
orthicon camera, a higher exposure level can be used 
Except for any specular reflections, such as catchlights 
in the eyes or mirror reflections from a polished metal 
the highlights of a processed print should be 
larker than the paper stock. In other words, the print 
should appear soft, slightly dark, and somewhat over 
c x posed 

Making Black-and-White Slides The transparencies 
should be made by optical printing with an enlarger or 
copy camera. The effects of dirt spots, and 
scratches tend to be subdued in the slide, particularly 
if some diffusion ts present in the illumination system 
For 2 by 2-inch slides on glass, Lantern Slide Plates arc 
recommended. If film transparencies are needed, then 
Fine Motion Picture Positive Film, which 1s 
available in 100-foot rolls, should be used. For larger 
transparencies, 3'/, by 4-1nch Lantern Slide Plates, 
Commercial Film or Kodak Commercial Plates are 
suitable for making positive transparencies 


surface, 


dust, 


(srain 


4 35mm copy camera, should be loaded with postive 


film to make 2 by 2-inch slides on film from the negatives 
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The negatives are illuminated from the rear by placing 
them over an tlluminator or a light box which has beet 
for the purpose For 3' « by 41nch or 4 by 5-1nch 
enlarger necded When the positive film 


{ co hold the ma 


made 
slides an 
" plat IS CX POse ! 
terial in position so that the projec 


a jig should be us 
ted image ts centere ! 
mit 
gatives should be 
time specifi lin the u clons pac ked 
The slides should be examined 
» that led for judging 
paper on the 


Che positive material from norma! 1 
process { for th 
with the film or plat 
in a manner simila recomn 
olor transparenc 
lesk or table and illuminat 
which prevents the rays from the light bulb from reach 
ing the eyes directly Hold the slide at such 
that the light ts reflected from the paper, passes through 
the slide, and then reaching the eyes. Make certain that 
light from the lamp does not fall on the side of the trans 
A slide examined in this 


whol 


whit 


Pla casnect oi V 
a lamp with a shade 


it with 


an angle 


toward the observer 
have good detasl 
lensity range No area except specular highlight areas 
should be completely transparent. Slides made from 
negatives of scenes with too great a range of brightnesses 
less than the normal developing time in 
well 


parcncy 


manner visible in the 


should 


should receive 
order to have them televis« 

If possible, slides as well as opaques should be evalu 
ated by actually examining them over a closed circuit 
television chain. By comparing their appearance with 
that of a group of stills of the same subject which have 
received different exposures or developing times, the one 


an } c uSs¢ { asa guide 


Mounting the Positives Reflection 
! carefully coinsure that their images will be accu 
moun te { 


which gives the best results « 
prints should bx 
trimm 


rately centered on the cube when th 


prints are 
in the carrier iifferent 
Some equipment uses a long carricr which holds several 
prints at one tim Thus, the 
enter the images in the carricr openings 
time for positioning the opaque copy 
If copy Is not 


mechanisms of the projectors 


(an VY isually 


Orher equip 


operator 


ment allows littl 
so that trimming ts important 
centered ac upward, downward, or 


proper 
uratcly. the sic 
image is disturbing to che 


from tram 


ways shift of the televised 
viewer when made 
the projector 


lissolves ar to frame in 


When 35mm film ts made up into 2 by 2-1nch slides, it ts 
important to have the image centered 
accurately in the scanned frame Because of the rela 
tively small image size of these slides, positioning must 
be undertaken with even greater care than in the case of 
the larger frames A centering jig should be constructed 
to facilitate the mounting operation This jig consists 
of a sheet of ground glass illuminated from the bottom, a 
rectangle drawn on the glass to indicate the limits of the 


also extremely 


opening in the mask, and a set of pins which serve as 


Kodak Masks for 


edge guides for the glass Glass 
Slides have an opening which is larger than the scanned 
arca 4 2 by 2-inch sheet of Slide Cover Glass is placed 
on the illuminated ground glass, the transparency is 
entered in the mask opening, and the two are aligned 
with the ground The second 
sheet of cover glass is then put in place, the 


is picked up, and the edges bound with tape 


rectangle on the glass 


ombination 


Transparent Prints Transparent prints made on Kodak 


Translite Enlarging Paper have several advantages over 
1955 
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slides or regular reflection prints. When prints on Trans 
lite Paper arc from the back 
with a studio television camera, the transmitted prccure 


illuminated and scanned 
is generally of better quality than when reflection prints 
are used Through the use of a large print the studio 
camera can be used for scanning stills as well as for live 
pick-up thus climinating the need for a television film 
camera and its associated equipment 

Prints on Translite Paper can be made to any conven 
ient size such as 8 by 10 or 11 by 14 inches by regular en 
There are no special processing or 


larging procedures 
Information on the 


mounting procedures required 
handling and processing of the paper ts given in the in 
struction sheet packed in each box 

A light box is used to illuminate the print from the 
back. The opening in the box should be slightly larger 
than the largest print which will be used To keep heat 
to a minimum, fluorescent lamps rather than tungsten 
lamps are recommended. Masks of heavy cardboard 
should be used to block off stray light around smaller 
prints which do not completely fill the opening in the 
illuminator 

Black-and-W hite Color Slides 
transparencies of scenes lighted with a ratio of 2 or 3 to | 
tclevise well provided infrared radiation from the tung 
sten source ts removed by a suitable filter The effect of 
this radiation on the sonoscope and vidicon pickup 
tubes is to reduce markedly the quality ot the trans 
Experiments with a number of infrared 


Transmission of Color 


mitted image 
absorbing filters have shown that considerable improve 
ment in the transmitted picture results when a 6 milli 
meter thi kness ot Pittsburg No 2043 Glass (tempered 
is used in the condensing system of the slide projector 
Chis filter glass may be left in the light beam of the pro 
jector when black-and-white slides are televised without 
perceptibly degrading the picture quality of the trans 
mitted image. Although a second filter in the projector 
is recommended for motion picture film pickup and, in the 
past, a filter has recommended for slide 
pickup, at the present time the quality of the televised 
still picture does not seem to be improved appreciably 
by the use of this second filter Therefore, the Pitts 
burg No. 2043 Glass alone should be used for color as well 
as black-and-white sall pickup 


second ccn 


These recommendations apply specifically to repro 
duction with an iconoscope or vidicon pickup tube and 
tungsten light source There ts no comparable problem 
at the present time with existing flying spot scanners 
By a slight adjustment in the cle 
tube, it 1s 


L'se of Negatives 


circuits associated with the iconoscop. 


tron 
possible tO scan a Negative image and yet produce A 
positive image in the There may bx 
instances, such as when time does not permit the prepa 
when it 1s desirable to employ this 

Because the 
somewhat with the 


Viewing screen 


ration of a positive, 


type of tclevision-chain re 


transmission 
sponse haracteristics vary 
lensity of a transparency being scanned and the distribu 
tion of light al dark frame, the chang 
from a positive to a negative would require a re position 
Generally, it 1s preferable 


over all 
arcas in the 


ing of the shading controls 
not to make use of negative 
this repositioning problem, particularly if one or only a 


few negatives are used in 


for transmission because of 


conjunction with a larger num 


her of positives 





TELEVISED ART WORK, PHOTOGRAPHS, AND 
TRANSPARENCIES 


Elmer S. Phillips* 


B. ause or the special shape of a television screen, not 


everything in art work, a photograph, or a transparency 
that screen The aids 
tandardizing the sizes and shapes of photographs and 
from The Agriculture to 

If ches consistent 
with the policy of the reader 
telecasts, the office suggests that these same standards be 
others when picture material is prepared 


may show on visual othce ts 


art work that go Colk ge of 


television stations dimensions ar¢ 


station over which the 


followed | \ 


for tclevising 





Fig. 1 Layout for 11 * 14 inch picture format for 
television use adopted by the Visual Aids Service, Cornell 
University Photographs as well as art work can be 
prepared to fit this format 


The College of Agriculcur plans to make all art work 
and co mount all photographs on an 11 & 14-1nch card 
most of the first shaded area inside this 11] & 14 
inch cardboard (marked 9 & 12 inches) should be picked 
ul by che 


board a 


television camera Because screens differ in 


shape, only that portion of the material shown by the 


white area can safely be relied upon to be seen by che 
vicewecr 

A piece of cardboard in which.two crescents have been 
I two The 
14 inches, and the 
arrows ts the same curved line 
indicate the limit of vision 
This ts the template used to prepare art work Lay this 
template on an Il & 14-inch cardboard Then with a 
haehetly follow the outside curve of the 
to mark the limit of vision on the 


cuc at each end is shown in Figure outside 
of the shaded area are 11 &X 


line indicated by the 


dimensions 


shown in Figure one to 


pencil crescent 
THe atk | by arrows 


‘ ardboar i 


Visual Aids 


5 January 


* Depart reac { t " 


“wryvi ‘ cived 


ivss 











Fig. 2. Template for laying out art work and photo- 
graphs on 11 &* 14 inch cards for television use 


How art work can exceed this safe area should the 
camera be slightly off center, or perhaps the receiving 
set slightly out of adjustment, ts illustrated in Figure 
three 

An appreciable amount of art work could make the 
picture saill more attractive The pale cross-hatching 
has been retained in Figure three merely to show the 9 X 
12 inch area, and the safe area inside 
part of the drawing 


It ts normally no 


Fig. 3. Cornell University television diagram show- 
ing the picture area falling within a 9 * 12 inch area 
centered on an 11 * 14 inch card with a clear area desig- 
nating the portion that will always be shown on a home 
receiver 
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MACROPHOTOGRAPHY OF MOSSES AND LICHENS 


Herbert H. Holliger 
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Fig. 1. Equipment used for macrophotography 
2 * 2 slide projector provides a useful source for con 
centrated light It may be moved to the opposite side of 
the specimen—after one side has been illuminated and 
exposed—to expose the other side, since the subjects are 
generally inanimate and rather long exposure times are 
required. The darkroom clock is not as silly as it looks 
The eyes of the dog, visible in the dark, rotate from side 
to side at one second intervals, which aids in measuring 


exposure time 
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Fig. 2 
Kans The original 4 
used to make a 14 
eters magnification 
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2. Photomacrograph of a lichen, Caloplaca ele- 

5 inch color photograph was 
17 dye-transfer 
This lichen, orange in color, is 
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amecra ts 
A cloth 


and the neces 


but a lighe-crghe atcachmentc for the top of the 


liv difficule to arrange but uanecessary 
placed on the top for the 


lark it 


cpl f 


expo ur 
1 room will be sufficient to stop light leaks 


listan have been su 
Arc this magnification, 


al and focusing difhcult 


»> film s of thirty inches 

fully used with a lomm lens 
the lepth of field ts 
When using a magnifying 
1 gla 7 tails of the 
and it is well, after making a 
ad the focus and um 
shots Ac cmes 
twenty to thirty exposures appear inadequat 

Many objects of interest for photographing are shiny 
Others are made shiny by wetting them with water be 
ause they their best Many ob 
All of ches 


through 


criti 


very 
giass for focusing on che 


groun ground glass can interfere 


with a focusing 


lifficule set uy 


urat 
of material, to spr 


over anywhere from four to cight 


appear at when wet 
slight variations in color 
are benefited by photographing 


This type of lighting results in an 


joc ts have only 
tuations 
rons ! polarizers 
herween colors and an 


25X to 
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YX Ax 


contrast 
tor, stat d to he 
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exposure fa from 


AN 


f SYSTEM SLIDE- 


tually, chis is close to being correct, but more is involved 
A different exposure is required for light and dark 
This variation may be as 


dark 


subj cts at the same distance 
much as 15 times more for a 
light subject 

With the addition of polarized light, a change in the 
color temperature occurs, which requires color corre 
tion fileers. The use of these filters carrics about a 2 
exposure factor which increases the already troublesome 
exposure problem. Probably the use of these CC filters 
is not indicated except with very light subject material 

Excellent color prints can be made by the dye transfer 
process of materials photographed with polarized light 
A CC filter ts necessary with light material photographed 
on color negative material. Not the same filter as used 
with Kodachromes { 


subject, than for a 


A gray card and a white card need 
to be photographed on the negative, but the gray card 
is mot an accurate indicator of the correct exposure 
This is because of the range in exposures between light 
and dark subjects A little luck and experience are also 
useful here 


RULE FOR PROCESS 


PHOTOGRAPHERS 


Robert R. Erwin* 


We SLIDE-RULE shown tn igure one 15 designed to 


provide the photographer with a means of setting his 
lens aperture to maintain a constant ratio of lens-opening 
extension over a wide range of enlargements 
and reductions By selecting an f stop (on the movable 
cale at the left) known to be correct at same-size, the 
orrect | stop values will line up opposite the other per 
reduction (on the center 
fixed scale) within the range of the For example, 
ff 45.3 1s t on the 100%, (same line, f 58.7 will 
he correct for a reduction of copy to 34, of same-size, 
and f 191s the stop indicated for an enlargement to 378°; 
By sele { 27 as a same-size aperture and setting it 
opposite the 100%, line, for example, the opening for 54° 
would then bef 35, and at enlargement 378, 1 would be in 
licated asf 11.3. This holds crue for any setting within 
of the rule The movable scale on the right in 
tabulates the numbered apertures that appear 


to camera 


entages of enlargement and 
rule 


SIZ 


ting 


the rang 
bigure on 
on a Douthite Rotating Flash Stop 
numbered stops, one finds that they range from a diam 
047 5 The presence of 
numbers of the 


By measuring the 
ter of 290 inches (420) to 
2 and 2 1s hypothetical As the 
louble that 1s, 
090 inches, 416 ts 
setting up the flashstop numbers in a logarithm 
rotal length of the flash 


stops their diameters double #4 meas 


ures #8 1s 100 inches, and 200 inches 


ing, and co-ordinating the 


ale with the spacing of the f value scale, the aper 


at the same rat In the example cited 


pringda 


earlier, where the left-hand f value scale ts set at f/ 45.3 at 
same-size (Figure onc), and flashstop #5 set on the right 
hand scale, #4 1s the nearest indicated flashstop for 54°, 
and 412 ts nearest for 378°; It can be seen that where 
the lens aperture doubles, the number of the flashstop 
doubles also, as £90 is opposite #2' », {45.3 lines up 
with #5, and £/22.6 with #10. Any other setting of a 
flashstop number would act the same 

The slide-rule is calculated on standard data gathered 
from a wide variety of sources, but most valuable of che 
references 1s that excellent book, “Process Photography 
and Plate-Making,”’ written by Joseph S. Mertle, and 
wiblished by the Cramer Dry Plate Company. Mertle 
vas advanced a system to indicate quarter-division 
changes of f stops at regular intervals of size. Efforts 
have been made with the present instrument only to 
interpolate cighth-stops, with the corresponding closer 
intervals of percentages of size. Where, for convenience 
and clarity, Mertle’s quarter-stop intervals are marked 
f 22, f 22a, f 22b, f/22c and f 32, the purposes of the 
slide-rule seemed better served by using f/22.6, f/ 24.7, 
f 27, £ 29.3 and f 32, etc. The subdivisions in eighth 
stops may be too close for practical purposes, but arc 
there for those who can make use of them. Incidently, 
for the technically minded, as the sequence of f numbers 
8, 16, 32, 64 and 128 ts arrived at by muleiplying suc 
cessively by a and the series 8, 11.3, 16, 22.6, 32, 45.3, 
etc. by multiplying by the square-root of 2 (1.414), the 
intervals on the finding 
square-roots of square-roots down to a final factor of 
1.04375 


slide-rule are arrived at by 
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Going back to the flash-stop scale, of course any num 
ber selected and set is only correct in that relationship 
for a lens of a given focal length It #11 were sect al 


same-size, and a 19 inch lens ts used, it would have an 
effective aperture of f/ 132 (411 measures .1437 inches, 
and has about that value with a 19 inch lens), but with 
a 16',/, inch lens a #10 flashstop would give the same rela 


tive aperture, and #14'/, would maintain the same 
{ 132 witha24inch lens. The above, of course, refers to 
f numbers as they are marked on the tris ring, where they 
apply when the lens ts at focus for infinity; at two-focal 

ngths camera extension, or same-size, the marked 
f numbers have only half their nominal value, and one 
juarter the area The method of using the sliding left 
hand f/ value scale and the center percentage scale would 
not change with lenses of varying focal length, but the 
unit flashstop would have to be re-selected to maintain 
the relationship between tris and flashstop, as noted 
above 


The selection of the proper lens opening 1s a highly 
controversial subject, and it 1s not within the scope of 
this article to advocate any particular system The 
same book, “Process Photography and Plate-Making, 
by J. S. Mertle, goes into the subject very thoroughly, 
and outlines a very comprehensive and workable system 
for screen negative called by the diffraction theory 
first advanced by Arthur Fruwirth. Many photog 
raphers have one, two or three stop systems that they 
find fic their needs. So, the selection of a unit or same 
size stop is up to the individual operator, buc the slide 
rule can maintain the lens opening camera extension rc 
lationship once the unit stop ts set on the rule 


Camera manufacturers have been putting focusing 
scales on their cameras for years, with extensions of the 
iris diaphragm markings These extensions consist of a 
semi-circular flat plate attached to the lens barrel, 
marked with concentric lines describing an arc of about 
90 degrees, and bearing numbers for setting the lens open 
ings in relation to the camera extension A ring with 
blade 1s attached to the iris control ring of the lens to 
complete the unit. All of these systems are excellent for 
the purpose, and the photographer who has one usually 
has no troubles that can be blamed on that particular 
mechanism. However, if the system is based on an 
arbitrary code of numbering the percentages of enlarge 
ment and reduction, and the lens scale bears numbers 
following through with that system, the operator will 
be at a disadvantage if he has to work on another camera 
using a different system, or one with no system at all 

Some lens and camera co-ordinating systems are in pet 
centage and actual f/value markings, and the camera 
operator used to this condition would have little diffi 
culty in making a change to another camera, with what 
ever system it ts scaled The cighth-stop intervals of 
the slide-rule cannot be set on liaphragm control scales 
marked with arbitrary scale numbers, but can readily be 
transferred to one that has the f/ values cither as a con 
tinuous serics of f numbers, or the conventional f system 
stops subdivided into quarters. The operator whos 
lens scale 1s marked with arbitrary numbers can add 
another line bearing the actual tris diaphragm values 
Those with che process lens just as it comes from the 
manufacturer can, with a bit of engineering, construct a 
lens-opening extension scale themselves 
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Fig. 1. Slide rule adjusted for 1:1 copying at {/45.4 
gives correct { stop to use for various enlargements or 
reduction from the original size The right-hand move 
able scale is used for selecting the proper Douthitt Ro 
tating Flash Stop when making photoengravings 
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Fig. 2. Supplementary {/stop scale for using the 1/8 
stop intervals given in the slide rule calculator 
With a pencil held against a point on the indicator blad 
that 1s attached to the ring 
from one side of the semi-circular plate to the other 
An ar 


because the flat plate chat will later contain the lens scale 


iris control swing an ar 


whose radius is about six inches should be ample 


enough not to interfere with 
ments, or make the 
lensboard. Mark off the extremes of movement at 
of travel (f 11.3 to £ 90.6 

yme of the main lens aperture divisions, as f 
and {/64. With a flexible rule measure che 
the curved line from { 11.3 tof 90.¢ 

Make a line negative reduced to this measurement overt 
the same points on the linear scale that has been lrawn 


must be low camera move 
lens with che 
each 
and point off 


16, f/32 


listance 


it difficule to remove 
nd of che ar 


over 


Print the negative on water-resistant base photograph: 
paper, cut the portion with the scale into a narrow strip 
and mount it on a thin strip of plastic or metal Have an 
assistant bend the strip so that it matches the arc mad 
on the diaphragm control plate, and coincides with the 
previously made marks at the ends and check points along 
the arc. If the diaphragm-opening numbers should start 
on the opposite end of the arc, just turn the strip end 
for-end. Should the size of the print of the scale have 
heen miscalculated, make a larger or smaller arc on the 
ircular plate to fit the scale Be sure that in bend 
ing the metal strip bearing the scale, 
the ar The 


sem 
to closely follow 
divisions on the linear scale now he 
transferred to the arc. Of the 
right angle to the surface of the plate, and one will need 
the services again of the nimble-fingered assistant whilk 
the scale divisions transferred The 

accuracy of the scales and mechanism ts strictly up to the 
time 1s 
Use a temporary print of the sé al 
on the diaphragm control plate for a short time to mak« 
sure everything 1s working well, and then make a more 
See Figure Readers of this 
publication may copy the illustrations to make a slide 
for their own use A number of different models 
have been made by the author up to now and a standard 


can 


ours linear scale is ata 


and 


arc ncatncss 
operator, and they will reflect whatever care and 


put into che projec t 


permanent sect up two 


rule 


lesign evolved suitable for producing them in quantity 
If anyone wants a ready-made they are available 
However, the purpose of this paper ts to try to pass on to 
other photographers the results of an interesting search 
into the sources of information available on lens opening 


onc, 


camera extension relationship, and to show how such 
information 
slide-rul 


an be incorporated into a dir t-reading 
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The various factors were combined logarithmically on a 
lial slide rul type calculator which furnished results in 

stop intervals as a serics of f stop shutter speed com 
binations 

This computer was published as a leatherette covered 
booklet small enough to be carried in even a sailor 
pocket It was far more accurate than the commonly 
used exposure tables which considered only a few of th 
factors involved and usually « xpressed their re sults in full 
stop intervals. It adopted a safety factor of about 4 times 
or 2 stops. For the first time a purcly descriptive ex 
posure guide rivaled raw photographic exposur 
meter readings in accuracy 

The next st p in exposure standardization was ma Ik 
in 1946 when American Standard Z238.2.1 was adopted 
Chis defined the exposure index used in the emergency 
standard and set up a sensitometric method of exposur 
index determination using an internationally standard 
ized filtered light source appronimating laylighte The 
fractional gradient method of speed determination fol 
lowed 1s valid for continuous tone negative materials 
printed on multigrade paper This substance has t 
mained unchanged through th pr ne revision PH? 
1954 

Che first approach to the problem of spectral distribu 
rion was also made in 1946 with an American Standard 
Method tor Determining Spectral Sensitivity Index 
and Group Numbers for Photographic Emulsions Isy 
means of calculations from red and yellow filter factor 
index numbers were established giving relative sensi 
tivity of a film to each of the red, green, and blue spectral 
regions Film with similar sensitivity indexes would 
how imilar chang if} flective xp ur mc x for 
hanges in light source color The current revision of 
this standard is PH2.6-1954 

In 1949 the Emergency Exposure Computer standard 
wa adapted to civilian us illustrations wer 
hanged to peacctim ubject flash was mov 


tandard of wnoand a n ind 


apply to black-and-white and color reversal material 


x table was added to 
Th irrent revision takes advantage of th xpericn 
~ user tf the 1949 standard which indicated that a 
sumplification of some secti 

The guide numbers remo omputer b 
ame American Standard PH2.4 1 in the orig 
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125 








light other than 
tablish ! nominal values 


tting 


our 5 


transmission 


vien 


1 in 1948 by 
Photo 


constants 


Atta k 
tandardized General Purpose 
if Meters Thi stablished 


alibration as we I] as 


probl m was 


t of th 
aed 


iff ting tre r design and giving 

toicran i a uracy 
About 2 years ago work was begun to fill up the gaps 
and complete the proy leter 
minants for all films 
The first of chi 
| 


if} xposur imacx 


t of standardizing exposure 

light sources and types of exposures 

grout PH? 5 1953, allowe i corrections 
; to be mad 


for all types of continuous 


iohe classes of films 


(other 


your and all spectral scnsitivity 
xtending this to 
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ial method of exposure 


tandard 
> 
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leatherette booklet which can be 
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red sor, 1S a pocket siz 
arried in the field It 
same in Operation as the carlier versions 


tC up to give somewhat less exposure for negative 
situations The new nega 
norma! 


commended for 1 


films for many | hotographi 
tive film ne table has one grouping marked 
which | ads to the 
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rsal films in clear 
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unlighet, when both films have th 
At x} cansure in iT x 
first looks up the time of 


light 


To operate the 


lay and 


omputet on 
month of the year in th index 
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most of the day 


proper 

ummer months this index 
but the 
tures taken 


table for his laticuds 


ro tor tables give precis 


early and 


onditions 


tions for winter and for pl 


sun is near the horizon and light 


lifhcule co pude This s 


when th 


articularly tion has not 


hanged in the revision 


photographer then turns to the proper scen 


where he first selects the sun conditions 


ing from clear sun 
full and chen th 


x for the combination ts read from the 


cloudy bright, or 
typ. The 
tabl 


hazy sun 


sccm sccnc 


proper 
There are two tables; one for negative and one for 
film The m tabl 


arby 


versa gativ has classifications 


listant, o normal) and close-up with the last two 
1, light shade and heavy shack 
The table for reversal film ts subdivided into front, sid 
ind back light with 
hack Ihe booklet 


# th Various asses of n 


ubdivid into unshade 


xtra columns for light and heavy 
ontains ce 
so that th 


scriptions an ! pr tures 
paper chon 
smad As) 

vision are in the scene in 


k-and-white and 


The major changes in this t 


color negative films 
black-and-whit« 


ach separated by 


lex table for bla 
only 
a full 
only 


ariicr Versions appli | tf 


had tour lasses of scenes 


The new applies to color as well and has 


lassifications 
! | 


The distant and semidistant 


ombined Th Mm arby is now dcsignat 


normal and leads to the same bright sun no shade ex 
as is given in the scene index table for reversal 
The close up now requires only stop more 
xposure than the nearby The additional exposure for 
s! i lighting has been reduced from 1 to stop and for 
back lighting from 2 to 1 stops. In terms of camera set 
tings for a film with an exposure index of 50, clear sun 
around midday in the summer, these changes mean that 


posure 
films 


for a ¢ lose up whe rc the old standard require d “0 second 
at {/7 for front and f 3.5 for back lighting, the revised 
version allows f/11 for the front and f/8 for back at the 
same shutter speed. The the un 
certainty in evaluating the cloudy and shade conditions 
by noting that the heavy shade classification for all sky 
conditions and the light shade for cloudy sky could be 
given up to | stop additional exposure for greater safcty 

The primary reason for this change 1s that the former 
versions placed great emphasis on the important small 
shadow details which are significant in close-up pictures 
but merge with lighter areas and are diluted by atmos 
phere haze in more distant scenes The close-up illus 
tration in the original 1942 Emergency Standard was 
an airplane cockpit with detail desired even in the dark 
est recesses of the instrument panel. The present illus 
tration for this class, two children on a doorstep, has 
more open lighting in the important small shadows 
Experience with the standard in use showed that lower 
exposure levels for close-up and nearby scenes were still 


revision recognizes 


adequate to give a safety factor of 2.5 times for thes 
situations 

Only minor changes were made in the scene index table 
for black-and-white and color reversal films The same 
general change in correction for side and back lighting as 
given for negative films was made here [here is a 
stop increase for side lighting and for back lighting for 
lighting effect, and a full stop for back lighting when 
shadow detail is wanted 

The photographer adds the light index and scene index 
he has obtained from the tables. He then selects the 
exposure index for the film he ts using on the inner mov 
able dial of the circular slide rule calculator which is a 
part of the standard computer and matches it against the 
sum of the indexes on the top stationary scale The 
available combinations of f/numbers and shutter speeds 
which he can use are read directly on the lower pair of 
For i. Washington, D. C., 8 A.M., October, 
hazy sky, semidistant side-lit subject, negative film, 
Exposure Index 50. Light Index is 3. Scene Index ts 3 
plus 2 (side lighting Light Index plus Scene Index is 8 
Set 50 on dial at 8 acf 8, 

watt 5.6, et 

The logarithmic index numbers were selected sothateach 


s¢ al s 


Correct « xposures arc 


unit represents , Stop or an increment of V2. Other 
factors were arranged on the calculator dial so that the 
same spacing represents a '/s stop exposure | hange tn all 
Cases This allows a simple | setting solution of a prob 
lem which would normally be solved by the following 


< quation 


Log 7 2 Log f + 2.6 
Light Index * Scene Index 


10 log film Exposure Index 


exposure time in seconds, f ts f/number of 


r 


Where T is 


icns Ope ning 
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Copies of the American Stan lard Photograph Exposure 
Computer PH2.7-1955 may b« obtained directly from the 
American Standards Association In orporat 170 East 


4Sth Street. New York 17, New York, for 51.5 postpaid 
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